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ranges from 0.1 to 0.35. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. ♦*** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



[Claim 1] It is the radial-ply tire containing air equipped with the belt structure where the laminating of the belt layer in which 
two or more reinforcement cords were arranged in parallel as a fixed degree of tilt angle to the equatorial plane of a tire in the 
extension direction, and were laid underground into covering rubber was carried out to the parietal region of the carcass layer 
formed in the shape of a torus. In the main belt layer to which the two-layer belt layer made each direction of a cord interwoven 
with each other, and the laminating was carried out at least It is ME about a modulus at the time of 100% extension of the 
covering rubber of the crosswise both ends of this main belt layer. It carries out and is MC about a modulus at the time of 100% 
extension of the covering rubber for a center section of the aforementioned main belt layer. It carries out and is WE about the belt 
width of face of the aforementioned both ends further. It carries out and is WC about the belt width of face for the aforementioned 
center section. It is the following formula when carrying out. [Equation 1] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to improvement of the controllability abihty of the radial-ply tire containing air with 

which a passenger car, a light truck, a microbus, etc. are equipped, and an oscillating degree-of-comfort performance. 

[0002] 

[Description of the Prior Art] The belt structure where the laminating of two-layer or the three-layer steel cord belt layer was 
carried out is usually adopted, and the steel cord of these belt layers is only covered with the radial-ply tire containing air with 
which the above-mentioned type of a car is equipped by one kind of covering rubber. Therefore, full [ of a belt layer ] was 
covered and the modulus of covering rubber was made the same. 
[0003] 

[Problem(s) to be Solved by the Invention] When such a conventional tire is filled up with internal pressure, let the belt layer 
which serves as a subject and shares the tension of a tire hoop direction produced with this internal pressure be the so-called 
mixture layer which consists of the two-layer belt layer which the inclination direction of the cord to a tire equatorial plane is 
made interwoven with each other, and usually adjoins. And if the elongation of the tire hoop direction of each part of the cross 
direction of this mixture layer is computed with a fmite element method at the time of internal pressure restoration and it asks for 
the rigid (the difficulty of being exiended) distribution of each part of the cross direction of a mixture layer belt from this, the rigid 
value for a crosswise center section of a belt is the highest, and the distribution of most a low mountain type [ value / rigid / of the 
both ends of a belt ] and the bird clapper are known conventionally. That is, the conventional tire has the imbalanced propert>' that 
belt rigidity becomes low as compared with a part for a center section, so that it goes to the both ends of a belt layer. 
[0004] With the conventional radial-ply tire containing air with such a property, if the frictional force from the road surface which 
opposes a centrifugal force acts on the tread ground plane of a tire in case vehicles are equipped with a tire and it runs a 
curvilinear way, the both ends of a rigid low belt layer will cause big deformation as compared with a part for a center section, 
and will make unstable the adhesion state of the road surface in the ground-plane both ends of a tire tread, and tread rubber For 
this reason, there was a problem that the driving stability of the tire at the time of a curvilinear way run fell especially. 
[0005] Moreover, when various kinds of shocks were got from a road surface during a run, with the conventional tire, the rigidity 
in belt both ends was small, since it was easy to cause deformation, excitation amplification of the shock from a road surface w^as 
carried out as vibration at these both ends, and it was transmitted to the sidewall of a tire, it was transmitted to vehicles through 
the wheel frirther connected with a sidewall, and there was a problem that the degree of comfort of a vehicle got worse. 
[0006] It is offering the pneumatic tire which the purpose of this invention corrects the imbalance of belt rigidity covering the 
cross direction of a belt layer in view of the above-mentioned situation, and improves the controllability ability and the oscillating 
degree-of-comfort performance of a tire. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, with the radial-ply tire containing air 
concerning this invention To the parietal region of the carcass layer formed in the patent claim 1 in the shape of a torus like the 
publication It is the radial-ply tire containing air equipped with the belt structure where the laminating of the belt layer in which 
two or more reinforcement cords were arranged in parallel as a fixed degree of tilt angle to the equatorial plane of a tire in the 
extension direction, and were laid underground into covering rubber was carried out. In the main belt layer to which the two-layer 
belt layer made each direction of a cord interwoven with each other, and the laminating was earned out at least It is ME about a 
modulus at the time of 1 00% extension of the covering rubber of the crosswise both ends of this main belt layer. It carries out. It is 
MC about a modulus at the time of 1 00% extension of the covering rubber for a center section of the aforementioned main belt 
layer. It carries out and is WE about the belt width of face of the aforementioned both ends further. It carries out and is WC about 
the belt width of face for the aforementioned center section. When carrying out, it is the following formula 1 [0008]. 
[Equation 2] 
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It is supposed that it will be characterized by satisfying ******. 
[0009] 

[Function] With the radial-ply tire containing air of this invention, since it is greatly set as 1.3 or more times to a part for the 
center section of a belt layer as the modulus value at the time of 1 00% extension of the covering rubber of the both ends of a belt 
layer is shown in ( 1 ) of the aforementioned formula 1 , the belt rigidity of the both ends of a belt layer becomes high, it continues 
crosswise [ of a belt layer ] and the distribution of belt rigidity becomes homogeneity mostly, hi not filling the modulus value at 
the time of 100% extension of the covering rubber of the both ends of a belt layer 1 .3 times as compared with a part for the center 
section of a belt layer, here It is influenced of the variation in the modulus value in each part grade of the inside of a tire after 
vulcanization, the variation of the number of placing of a belt reinforcement cord (cord number per unit width of face), the 
variation of the carcass cross-section configuration in tire hoop-direction each position, etc. There is concern to which the case 
where the belt rigidity which the belt rigidity of the both ends of a belt layer expects in the position of somewhere in tire hoop 
directions is not reached happens. 

[00 1 0] Moreover, let the range of the belt layer both ends which make belt rigidity high be the range shown in (2) of the 
aforementioned formula I in this invention. By the result which carried out check examination of the belt cross direction 
distribution of belt rigidity at the time of internal pressure restoration by the stress distortion presuming methods, such as a finite 
element method, about various kinds of belt structures of the tire of various configurations the ratio of a belt layer the width of 
face of a belt edge, and full, when the value of WE/(2 WE+WC) does not fulfill 0. 1 The case where the range of the belt layer both 
ends which make belt rigidity high becomes narrow too much to full [ of a belt layer ], and the belt cross direction distribution of 
the aforementioned belt rigidity turns into an imbalanced distribution with the still high belt rigidity for a center section occurs. 
Moreover, when the value of WE/(2WE+WC) turns into a value exceeding 0.35, the field which sets up belt rigidity highly 
becomes large too much, and the imbalanced distribution of Yamagata where the rigidity for a center section is high is not 
corrected. 

[00 1 1 ] In addition, as for full [ of the target belt layer ] (2 WE+WC), in the mixture layer (in this invention, this is called the main 
belt layer) by which the cord angle to a tire equatorial plane was made interwoven with each other, and the laminating was carried 
out and which consists of the belt layer of a couple at least, it is desirable that the width of face of a belt layer considers as the 
width of face of the largest belt layer here. Moreover, with the radial -ply tire containing air concerning this invention, the 
aforementioned mixture layer (namely, the main belt layer) needs at least to be set as the relation expressed by the one 
aforementioned formula among two or more belt layers by which the laminating was carried out. 
[0012] 

[Example] An example is explained below. In this example, tire size is set to 185 / 65R14, and as shown in drawing 1 , the 
mixture layer 4 as a main belt layer of which it is each other interwoven with, and the laminating of the belt layer 3 set as 24 
degrees to the equatorial plane of a tire 1 in the cord angle is carried out, and it consists each two-layer direction of a cord is 
arranged at the parietal region of the couple carcass layer 5, using a steel cord as a belt 2. And the drawing 1 top and Sign WE 
The modulus (ME) at the time of 1 00% extension of the aforementioned steel cord covering rubber 7 of the both ends 6 of a belt 
layer which expressed is Sign WC as shown in the after-mentioned table 1 . As compared with the modulus (MC) at the time of 
1 00% extension of this covering rubber in a part for the expressed center section 8 of a belt layer, it is set up highly. 
[00 1 3] In addition, an example of a method which manufactures the tire of such belt structure is explained. The modulus value of 
this covering rubber is changed and two kinds of comparatively narrow band-like members which arranged several belts in 
parallel and covered this with covering rubber are prepared. And a ******** belt layer is formed in a part for the both ends of 
the parietal region of the carcass layer formed on the torus, and a center section in two kinds of this band-like member, 
respectively. And a vulcanizer is loaded with the raw tire fabricated by carrying out winding attachment of the tread rubber 9 as 
shown in the upper part of this belt layer at drawing 1 further, it is vulcanized by the conventional method, and it considers as a 
product tire. In addition, the above is an example of a process to the last, and can manufacture the tire concerning this invention 
by other processes (for example, the belt which inclines to an equatorial plane is continuously installed from one edge of a belt 
layer to the other-end section, and this is covered with an edge and the separate rubber sheet which changed the modulus value by 
part for a center section from the upper and lower sides.). 

[0014] Next, in order to compare with the tire of the example which made this appearance and was manufactured, and this, as the 
tire of the example of comparison of the same tire size as an example and the same belt structure was shown in Table 1 , various 
modulus values of the covering rubber in a part for a belt center section and belt both ends were changed, various kind trial 
productions were carried out, and the driving stability of a tire and the oscillating degree-of-comfort nature evaluation real vehicle 
examination were carried out. 
[0015] 
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[00 16] In addition, real vehicle evaluation of driving stability and oscillating riding comfortability equips all the rings of the usual 
passenger car with each examination tire by turns, and made it run a test course including a curvilinear way and a concavo-convex 
way, and three drivers evaluated it by the feeling and performed it by attaching a score by ten-point full marks. The value of upper 
** is the average of three drivers' score. 

[00 1 7] As shown in the driving stability of Table 1 , and the evaluation result of oscillating riding comfortability, with each tire of 
an example, vibration which the driving stability at the time of running especially a curvilinear way improves by leaps and bounds 
compared with the tire of the example of comparison, and is received from a road surface is small, and the oscillating 
degree-of-comfort performance is improving remarkably. 
[0018] 

[Evaluation of invention] since the modulus value at the time of 100% extension of the belt covering rubber in the both ends of a 
belt layer is eflfectively enlarged from this modulus value for a center section of a belt layer with the radial-ply tire containing air 
which grows into this invention ~ the distribution of the belt layer cross direction of belt rigidity is uniform - becoming - driving 
stability ability and an oscillating degree-of-comfort performance — the former tire contrast - the improvement in an 
improvement can be carried out remarkably 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 11 apart of tread section of the tire of the example concerning this invention a cross-sectional view is shown 
[Description of Notations] 

1 Tire 

2 Belt 

3 Belt Layer 

4 Mixture Layer 

5 Carcass Layer 

6 Both Ends 

7 Covering Rubber 

8 A Part for Center Section 

9 Tread Rubber 
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